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FOCUSED ION BEAM ENDPOINT DETECTION USING 
CHARGE PULSE DETECTION ELECTRONICS 

BACKGROUND 

[0001] Integrated circuits, comprised of numerous circuit elements, are typically fabricated in 
layers on the surface of a semiconductor wafer. Many fabrication processes are repeated numerous 
times, constructing layer after layer until fabrication is complete. Metal layers (which typically 
increase in number as device complexity increases) include patterns of conductive material that are 
insulated from one another vertically by alternating layers of insulating material. Vertical, 
conductive tunnels called "vias" typically pass through insulating layers to form conductive 
pathways between adjacent conductive patterns. 

[0002] Periodically, an electrical malfunction or design flaw is found when an integrated circuit is 
electrically tested. Implementing a design change can be an extensive process. Typically, among 
other tasks, a circuit designer may have to produce new schematics, a vendor may need to supply 
new masks or other fabrication supplies, and wafer fab personnel may need to implement new 
process flows on various equipment sets. Rather than commencing a lengthy and costly redesign 
process only to have the new design fail in operation, it is often preferable to modify and test a 
physical sample of the integrated circuit prior to formalizing the modified design. 
[0003] Integrated circuit failure analysis often involves the use of several different types of 
equipment, or tools. One of the most versatile failure analysis tools is the focused ion beam (FIB) 
apparatus, which can facilitate device modification. The FIB is a tool including one or more ion 
columns for generating ion beams. In general, the FIB is used for performing integrated circuit 
repair, editing, cross-sectioning, modifications to aid microprobing of the integrated circuit, and 
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